Synthesis and assembly of functional mammalian Na,K-ATPase in yeast.
The yeast Saccharomyces cerevisiae was investigated as an in vivo protein expression system for mammalian Na,K-ATPase. Unlike animal cells, yeast cells lack endogenous Na,K-ATPase. Expression of high affinity ouabain binding sites, ouabain-sensitive ATPase activity, or ouabain-sensitive p-nitrophenylphosphatase activity in membrane fractions of yeast cells was observed to require the expression of both alpha subunit and beta subunit polypeptides of Na,K-ATPase in the same cell. High affinity ouabain binding sites are also expressed at the cell surface of intact yeast cells containing both the alpha subunit and the beta subunit of Na,K-ATPase. These observations demonstrate that both the alpha subunit and the beta subunit of Na,K-ATPase are required for the expression of functional Na,K-ATPase activity and that yeast cells can correctly assemble this oligomeric membrane protein and transport it to the cell surface.